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EQUIVALENT OF HEAT: HISTORY AND MODERNITY 
 
During the independence of Ukraine, domestic researchers devoted many publications 
to I. Pulyuy, a man with encyclopedic knowledge. These include, first of all, such researchers 
as O. Vlokh, R. Gaida, R. Plyatsko, O. Rokitsky, V. Shenderovsky and others. They made a 
significant contribution to the disclosure of many aspects of the life and work of I. Pulyuy. And 
sometimes you wonder if this topic is exhausted after the work of these and other researchers. 
But each new appeal to the figure of I. Pulyuy refutes this idea. 
At one time, the author of these theses, probably for the first time in independent 
Ukraine in a report published in 1995 at an international scientific conference dedicated to the 
150th anniversary of the birth of the outstanding Ukrainian physicist and electrical engineer 
Ivan Pulyuy, voiced two important points concerning the device for determining the mechanical 
equivalent of heat.The first is that the significance of the present invention and the advantages 
of the method used were recognized in the scientific community of the Russian Empire. This 
was evidenced by the demonstration speeches of the famous physicist-methodologist G.G. de 
Metz at the physics and mathematics section of the Society of Natural Researchers at Odessa 
University and its publication in the journal "Bulletin of Experimental Physics and Elementary 
Mathematics" [3]. And the second point, which showed that the accuracy of the results of 
determining the mechanical equivalent of heat in the experiments of I. Pulyuy, conducted with 
the help of a device designed by him, was not less than in the experiments of the American 
scientist G. Rowland, and even greater. To date, the accepted value of the mechanical equivalent 
of heat is 426.935, the result of G. Rowland is 426.2 (1879-1880), and the result of I. Pulyuy is 
426.6–426.7 (1875). 
The results obtained by G. Rowland are noted in the historical and scientific literature, 
for example [2], as the most accurate in the XIX century. But as we see, from the point of view 
of modernity this is not the case, and G. Rowland received them in 1879 – 1880, and I. Pulyuy 
had even more accurate results in 1875. Unfortunately, as rightly noted, R. Gaida and R. 
Plyatsko, "Soviet literature about him (I.P. Pulyuy – Author) did not mention. In this 
connection, only the Swede E. Edmund and the American G. Rowland are named in the GSE 
”[1, p. 49]. But this situation is typical not only for Soviet but also foreign literature. If we take, 
for example, the famous book by M. L'ozzi "History of Physics", its author highlights "the study 
by G. Rowland (1880), which by the method of Joule received the value of the equivalent of 
427, which  is considered  today accurate " [4, p. 234]. 
The plot of using the apparatus of I.P. Pulyuy to determine the mechanical equivalent 
of heat was significantly expanded by R. Gaida and R. Plyatsko. In a thorough monograph by 
them, dedicated to I. Puluy [1], they considered the use of this device in physical  laboratories 
of higher classes of gymnasiums, gave strong evidence of R. Tsegelsky that "this device is 
produced by large German physics factories […] and is solded to secondary and higher schools, 
and larger physics textbooks provide a description of it" [1, p. 23]. The authors also considered 
the theoretical foundations of I. Pulyuy's creation of this  device, discussed the methodological 
and scientific significance of the accuracy of measuring the mechanical equivalent of heat 
provided by Pulyuy's device. Establishing the connection between heat and the mechanical 
concept of work was of great importance for establishing the general laws of macroscopic 
phenomena and processes and their connection with the course of processes at the microscopic 
Матеріали Міжнародної наукової конференції  
«Іван Пулюй: життя в ім’я науки та України», Тернопіль, 2020 
19 
level, with the structure and properties of molecules.It seems that this could be put an end to. 
But there was a very interesting question, from the point of view of the historian of science and 
technology. To what extent did the technical solution of I.P. Pulyuy's invention influence (and 
did it influence at all) the further development of measuring equipment for the study of thermal 
processes? In particular, the creation of new designs of devices and apparatus for determining 
the mechanical equivalent of heat. 
A search was made for instruments for measuring the mechanical equivalent of heat, 
created at the level of inventions in the twentieth century. It turned out that although in Soviet 
times 
I.P. Pulyuy and his works were hardly mentioned, , but his inventions were known and 
used as prototypes in some applications for inventions. Thus, July 20, 1936 in the USSR was 
declared as an invention "Device for determining the mechanical equivalent of heat", as 
prototypes of which were considered several previous inventions on this topic. Including the 
device of I.P. Pulyuy. Anyone who has dealt with the invention knows that it is necessary to 
provide a critical review of the prototype. Thus, with regard to the Pulyuy device, it was noted 
"Other devices (for example, the Pulyuy device) being more suitable for practical work, require 
accurate installation of individual parts, which complicates their use "[4]. The author of the 
application also expressed an opinion on the devices of Collender and Joule, believing that they 
"being more accurate than the device of Pulyuy, are bulky installations and complex in design" 
[4]. Therefore, the author of the application in his invention used the idea of I. Pulyuy to use 
the friction of two bodies to determine the mechanical equivalent of heat. Without going into a 
discussion with the author of the application now , i will point out something else.  Half a 
century has passed since I.P. Pulyuy invented his device, but the author of the application refers 
as an analogue, namely to the Pulyuy device, the description of which was difficult to find at 
that time, because Pulyuy's works in Soviet times were not translated , and access to them was 
almost impossible.  But the relevance of Pulyuy's inventive idea lasted a long time and attracted 
attention.  According to our data, this idea of  I.P. Pulyuy is being developed by modern 
scientists. 
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